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(54) METHOD FOR PRODUCING AROMATIC CARBOXYLIC ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing an aromatic carboxylic acid by which aliphatic 
carboxylic acids can efficiently be separated and 
collected from by-products such as water and alcohols 
unnecessary to the reaction even when a column height 
of a distillation column is low and a drainage treatment is 
simplified by combining a distillation with a membrane 
separation. 

SOLUTION: This method comprises carrying out the 
distillation by introducing an oxidized exhaust gas 
generating the aromatic carboxylic acid under a high 
temperature and pressure by carrying out a liquid-phase 
oxidation of an alkyl aromatic compound with an oxygen- 
containing gas in a reaction solvent containing the 
aliphatic carboxylic acids in an oxidation reactor 1 in the 
presence of an oxidation catalyst into the distillation 
column 2, refluxing the fraction containing the reaction 
solvent into the oxidation reactor 1, cooling the exhaust 
gas exhausted from the distillation column 2 at a 
condenser 3 to generate a condensed water and carrying out the membrane separation of the 
condensed water at a membrane separation device 8 to make water and methanol permeate 
into a permeated liquid side 15 and to concentrate the aliphatic carboxylic acids to a 
concentrated liquid side 14 and collect the aliphatic carboxylic acids. 
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(54) [sew©***] ##fc#;i^>s©SBfc&ifc 



(57) 

[OB] Ci«c«fc 9. KB 

tf©^iSf^ffi< L.rt«»J:<liI!MK*JU«K>«*. 5 




#>m%£.m$M % Office teti-c. 

bJKfSK: <k K> £)5-r SzKte J; O'T^ 3 - £^5*8t&c 

a. 

Stf b60£3Sa>6i«bllF#x . * fc«BMbSF#x*i&fb» 

tfw>. ras^«*#tfa»*^bsiBsccs«E-rs^a 

*&mmmicmmLT®(&?2>m'frmj:mz-£tsm&m 20 
1 1 b*s©# &, 

[if*^3] ^X*I*^ffl&gF#;**ft^££&M 
Stt-CflfJS^^^^^xX^^^PRiRSif, CRUX®* 
^iLL?ltC«*&-r 3 t&iRXIM^itftfif 2 tats©;* 

a. 

m t mm s axmrnrnx* x & bur s -a- . 

*S©:£ffi. 

[ff5jaS5] (Hffi*. «RiRfK. C*i6*JDt$WtLfc» 30 

etc«t&-r*iin*»jwxe**tf8ii*3H2 &uL-4©t,> 
im?m i &t> l 5 ©(,>rti*»tctE«©^„ 

asifc^axgcciiisiE-r stasis i i/ 7 ©t>-rn* 40 
i> u 8 ©c^-rn^ocfBig©^. 

[^HJ©^^^] 

[0 0 0 1 ] 

/ctt-aJK^bLftiT^+^SBiS^WrSTJU*;^ 

[0 002] 50 



2001-328957 

2 

«?*;W«>8W)«Ba3W6i OttJ. — IKtCttfbSl&BtC 

[0 003] !WbStSS3S»6»aiS*i4Blffc»3tf^«c« 

SfcSHc. MfbSP#x%WH»*x«ltSTWil/fc« 
tt**aSB«<c»AL.-C«B*m». Sl6««*ftt»a 

^tcaW*-*HBiS*RW. WbSM/x©*fc£*lflil/'r 
g£B *tr -» -C?gig£ HJR L Kf tSl£tt tc jBife $ * 

(&&BS5 4- 1 409 8-Sf. ffl¥6-279 
3 5 34f) . C©*ffiT?»3Ra«36»6W*»a*X*« 

[0 00 4] C©<fc ^{CKibSf^*fc«-5-©«ffl?R* 
^at"S#ffi«CteC^r«, ^iTk^fctJT^n-^© 
M&*>iBl»fca(>. 3Ka«r»«*©jg«*^(c*a ft: 

txr^a e>#fStLr lUR-r -sfc*{c«^at§©i§ 
ia<Srlg<-r€,a2>S* 1 *0, Jfi5*ffi<-r££-SB©iSiSE 

*smii*micwt ±iaa<b5ieT?«*#*fiW 5 
cc^s«©f6©BS^*«ffl-r5/cse>. ^©Ma^Hisr- 
[0005] ufc^fbsiE-c^-rss^^ ?Km<Dm 

[0 00 6] 

[»»#»»UJ:5 4t4«i] *#6W©WBB. ^a 
«©««*«< L.-C*>3»*«fc<«g|«lS*;UjH>M*. 5 
tStc^S%**}J;<>'T^3 -^©giJi^^^J: < 

*j)\,#>m<o$tmiim&i&m-rz>ctx3b?>. *»w© 
tomtt, sj£3Rtcasarr*jffii»is*^>M*^f 

[0 00 7] 



(3) 

3 

( i ) m^^m^xmftnm^^^m^^mmm 

mmmcmALxmmzm\ EjssiK**tfB#*M 
^bJRjt«cjB«E-r s*axa, 3KBJf*»6USJfDW* 

jR-r«wwxa*dtf±ia ( i ) 

(3) **Xg^&Hi**^*a»«i«WiS^T 20 

xa«:«»-r*«jtxa*«f±B (2) eko^sk. 

( 4 ) MtffMim 6 a £ « * iSE»« i « 

*XBxatcftOT«intxa*^±E (2) %?m<d 
m 

(5) ®*s*. RjRffi. cn^>^jg^giL/csa^* 

«x*f**»*#»u jn*»««*Bi»iiixaK:« 
»rsijn*#»xa*fttf-fcie ( 2 > ai^u ( 4 > 30 

( 6 ) H^ttxa«a»B8KCC <fc 0«»(lt*ff 5±E 
( 1 ) L ( 5 ) ©l»rti*^cgaiECD^rffi. 

( 7 ) mxamtmi* a * >&smmx *> * ±1 2 
(5) *wj (6) (cenox&s. 

(8) ^*©±»*fctt^*BKMBU i«t««: 

aKBxatcasa-rsiga ( 1 ) (7) <7x*-rna> 

( 9 ) «#*xatt«s«fi*>ft*±iB ( 1 ) tti* b 

( 8 ) ©i»m^cciett<3D^rffi 0 40 

[0 0 0 8] *«WrBBlfbHl6tt:J: D^TStMo «t 

saegJ: < »«rr a^«>«c«EBxatfli»(iixa*tt^ 
*-c»«*ff5i. 4MBtt*#s.*<. ^aoh^msu 
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[0 00 9] **9B<D*ffiic*5(r*r^r#!fi*Jl/*'>M* 

i^TSfc*&©BKbjaS£UT«, r^*^nBnsa/t 

-So ffl»{bLfcr;i/*Jt/S<tLTtt, MitaT^ 
[0010] Tii/*ii«»twr**«Kft^». -r 

7 y ^)l-< ><&>m»<D$km$L 1 - 4 CDT;U + ;I/S^r 2 

tf 7 £ u >S^<D£tai£fc 1 - 4 ©T )l>m& 
2 — 4 *J>i> U < 'J T 7 £ u >£I ; 

^f;H^7x - 1 ^ 4 <DT)V*r)\,m& 

[001 1 ] SP»{bu/cr;i/*^«Jft**^s 

OiLttt, Wx«3 f ;l/^>X7;l/f b F 4 4- 
y^M>X7lbffc:F, m - h ;L^, p - 

3 - * ^ ;i/3f,SSK, 4 Ji/fcJ&SMte 

[0012] *»w©^rffitc*5(,*r«. s^Mib^Kffc 
fi^»fb-&!BCc*j^am^H<tL-ctt. «A«a/<;i/ 

©*i»*LCi. c©J:9ttS^JBO{b^Bj<!: ltd m 

fL\$mm. mw&. 7*^7*Ft-n6, ^f 

[0013] «R{t^»i ttit «*.«»^«IHR. 



5 

;k mtsris'^. :ra**;i'A. jMb'O^u, t/a 
^&y^;Uh;Ux>, ^yn-fcxio. hU7"p*x5?> 

[0014] 3|t»WK:*j«,»r. ±§es^®{t^«iiA3g 

^bt^/l-T-O. 0 5-1 0*;l<. £f$L<«0. 1 
~2*;1/©©H#>6&£&©#M*LI,>. COi^ifeM 

mt. Kfoi!m&<Dm£SMi&m.t bxmig 10-100 

OOwt-ppm. »*L<« 1 0 0~5 0 0 0 w t - 

[0015] *mi<Dltt.-cia.mtJMiL urgtfbjsic; 

5rf-WMM^ti* ic J: o -CiSfflKf fcT 5 c £ (c <fc 9 . 
[0016] ilB^K^^W^XiUT^ m« 

kg(C*fb-C2-2 0 Nm a , Vf£0< «2. 5~15 
Nm' ©fd^t?S^K:^-r^,<?)*SS* LU. 
[0017] J£lS?&£<£ L-r«ffl-TSfgifSM*^*Jl'# 

*.wBHi. ^oft>i, ig^fe<fcc>*cne.©ii^. 

& £ (, >t J C ft ©ffiftffittft* >B i * 4 ©S£*I 

ssfcatf* £ft6©cp-ete. it&t*£ 

©s^aw* u < . mcsm i o o mmmcft ur * 

1~20MSS|5. «gL<tt5~l 5 MSgp^iM^b/c 
[0018] ffiWfcKJ&©i&Ett»?ir 1 0 0 -2 5 o-c. 

j?* l < tt 1 5 o - 2 2 o 'c<Dmm&m& 

[0 0 19] C©<t ; 5(CLrSlS3#SCiCC<fcP3. ® 

It. f-UyZfrWl. 2)\>W.. 2, 6-t7$U> 

t?*;b^<>^, 4. 4' -b'7*-^i;*^^>S?#CD 

^mt>t>^>m ; n> * h y^^Kf 



(4) #1200 1 -328 957 

6 

y £*rfW:f 6ft-5„ 

[0020] *^W©^Bfe«. *jA,tf>9l, t. 

[0021] ^.mr^T-^y^vmrn^^mij^^ 

10 ft& 0 Lrf#6ft/-cffl*fiR^©*S B %cfJ(c«^tJSt& 

iWM. S^8I^©ffi§mi£&T-f-u:7$r 

£©J:5&X7l>-*>6*S,F B £0itrr££. ffl$5tf-U7 
* A»B9©fllSttftsft 6 ft 

[0022] 3KBXSt3«{bSJe»©±»Ka9SOtejR 

©*»*«« i,T»5B*fT5©**»* u^* 5 . Bfts**/ 

^-•S. Urti#4iBS5 4- 1 409 

- 2 7 9 3 5 5 fCKYtSJSS©±apCC|9:g 

3n^fc©-C«>«J:^„ Sft:ftS8t2MgttST«><t:i>#s. 

ct ^ uwimmm^mmt ^.fc*©^ig. mmmw^ 

KtJtfiXU S6ftfltjhi*Ktt««©4i|ai*>&BlU«**>l- 
[ 0 0 2 3 ] c©i 5 &5KBJS-ctHfc3M7*. 

40 mm*)i>#>w. mmmifiim^titcimxismmtb 

[0 024] £ ©<fc ^ &3#tt-?-©* *MbJ®£S5cM 
^i^-r^©tKiRn$4l/-Cfijm^*5<i:ifc{i:- ^ItS 

t&n*^^#ffi-r^ 7 y -*@st^SK ufc*sni©8t^fg 
50 ibr^*ij«-c#^ 0 Kfc*mis>.t¥±Ltctzt,c. 



« » 
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[0025] Simxsgt*^aiS3»>6US«II^^=S:««® 
®x^fcfc£Q&&bximtiz*oykmMzmS2 

©"CSk EiJ{C&W6ft/efc©T*>J:<. ©£>© 

Ki3So-cfeJ:<. -g|5£^Jg^cS«3i±-SIS£Jg#i§t 
ia«tj£o-t 

[0026] R^ltxattWS^O— »Sfc«^ff«BI 
x^u>^. tr— ^tju^-ju^, ^yx;*7-;i/ 

[0027] ^nmomm^-m. 

-C#s4>©*5ffiffl-r#s= fliflft^JUtf^x^TSiHi 

m2o%&mML. ma oKBtttgnitegts-r*. m& 

[0028] «MMc«JR»m- S c 4 ic «fc o . J50£-c£ 

2timmw<ommm*Ji-#>mmmmw< l cmmi,x 

^*>tt©j!l>«cJ:9JK#liiT^ate#8i3*iS. KM 

[0029] »a«tt3KB*©fl«*Ifcr*4T^3- 
;^©ffe©IiJ^&»{SlLr^{cPffiL. <£>5i>w:£ 
€.^#^^*>K©^7K^<i: u-c*wr S C 4 

[0030] mmjLMvmMu&zmfe? s c <t tc «t 
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zt&&wm^m<tci$i,>xmtfx*m&mtmte2ii 
r©jR s t>- s 0 i GTii^k^fflt,*^ c t&x$ *> 
a*, sm^m^xhj:^. ©fRiKtt-e©*gjg#iiti« 

[oo3n m*ftMx.mmm*. mm. cne* 
io ■«±rj»i»«i**iKi'Bixxy^*«i*»jifra. ask 
&©#&? * oc>„ Jw*»WftBi<fci/r«Hjg©-r*>^ 

a^-^^SO-f^-^gS^g^WSLl^i. ft©®* 
[0 03 2] Jjn*#fS<e<J: Oflg|*)!S*^!K>^xXT-;W 

jfca^iRfciga-tli-r&e: itcto. cne.(*B?f2©ao 
20 W0fc»'&Ji*S©«t»(liXgtr«l»«3ti4«*>. tit 

[0 03 3] 

[^w©ja*] xgmscztiit. mtmfcK. 
<owmiifi>h%&£<ftffivxmik-rzct&x*> m 

30 £. JSlEfc^S&**j<fcD t TJi'=J-;^©SiJ*ig}*^?a 
[0 0 3 4] *iRXa*»W4Ci«:J:D««Xa©Sf 

&MJM t I»iHIg5rI^t -5 C i tc «fc 0 . 

40 jHcfc*. Si&tcfliRXg. ftI*^xa*5«i:CfB»S 
xa^iffi*^t)-a-S»Ci(cJ;fJ. SfJt/xi|»©IiJ»lj|*A 

[0 03 5] 

C»M©**©fla« ] «T. *I»W©**^1»* fU7 

[0036] m \ u^Lm3itmiiMmm^m^^mm 

mm. g|4*jJ:J>'05«mj^S^*ffll»S»60!!S© 
so T-u^^^cDSS^^S^^-r^n-a-C^S. 0 1 
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UL,a3{C*j^-C. HiBMfcSJCST?. ±»<CJKB«2 

8 a WAI^lSiSIK-C. 3!)S2IR*>6fc*#l«IP9 . 9 a 
**nr£. 10, 1 0 afcMHPJtfMWfC. A*>£&® 

ffifrttzwmi i . lia^wr-Bo 
[ o o 3 7 ] 0 1 sct> i>@ 3©?- # ^©Sgis^S 

si£7§*»<fc urim ft* 

SET £ r- U y 2 Jimitfeit, tLtff(ti{/'CX5 y —Ififfc 
[0038]il "Ctt. ^bgftfXtJit^SlEOttfit? 

^.a^2 k ao . izmm 1 2 *aaw -5»ra{c^g^fto 

[0039] mw^oy— a5(*-e-©*snsii2«:®as 
&&mm 9 *m Lxmmmm 1 5 K»a* *>. mmmiz 

[0 04 0] ^^3©±^e>aiSgWXtt7W>L 
7 *> 6 ft£P23 5 (C A -3 TftSP 3 ft fc© *S (RJRig 6 (CA 

o, 36«Jii 6^iiia-r-?»pa{C7-< r >L8^e»^*&sn 

3ftS„ P^^Jl/*^5&Lfcgp^X«^-Y>L9*>6 
gffflSftS. »K^^;U4!RiRl/fcffifciR?g«7-r>L 1 

^i8K«3ns. fti^ ?MZftmm q 

[ 0 0 4 1 ] S 2 r 5J. ftfllg 5 ©±«CflD7k7>«* 1 0 
**SW6ft. MHM1 UWBl«3*iTl»S. t©fc«>ft 

im 5 t^ps n/cP^^tfj©^^^ ^;n3fln*7}ft?ti 
l 0*iiJi-r-5>^. Jjn*»»«cj:»5^<!:y * >--;KC 

©*<t^-r^c<»;«cj:f5|5iiR$ti4 0 -eu-csnTK^JS 

*K#5-(>L 1 0*>e>L4tC^SfeL/-r®fiS*iife{C^ 



(6) 2001-328957 

10 

01 ©tg^<!:|5l*rc£>£. 
[0 0 4 2 ] 0 3 "Cta, ^a^2©SP* r X«^g^-( , > 
L7fr6i«§SS3tCA-o-Cig*83ft5., ccr«i*4 
6t>'K^>Kt§6 tW^y ^^©KiR^tf ^>/t®HX?S©ig 
>f >L 1 0 *>6^?5#$!>B8 tcAorM^NKc 

©-aR*SHfi*«Jtc»B • — »t*«i*IMK:ajl-J- 
[0 043] jgjSffifi. flD7K^« 1 0 a KAotMi 

» 1 1 a tc «fc »j mm ^JbA^K^ps fxxmmt A * 
i*taa«iMiK:aift-r*. K^s^ias. saotttt 

*«^MS l/T 5 Y > L 6 icAO . 1 0 

20 CT«ffcHlSS l KfflitilWi^ Zs-Mmitm 

xztLxmmLtcm. m&mm&8 -crisis n-s. 

[0 044]I4isJ;yi5tctei ( iT. MfbSJCSfll© 
±*{cWbJ»^^*««3 afcJii^^JE^l 8=£/M,r 
JKBtt 2 i l> r 9JBQKSiS]B<Stft ^ - ^.S^ 2 CC SffiS 
3*»Sa«L/TC»4. K-fkSt*'^SiSSS3aK;«i^aili5 

[0 04 5] @4fc<fcy ! 05©f W7^Jl-K©S[jt^ 
». ^fkSfSS ltC7-f>Ll* hWM<DT 

30 JiiLrS^SYb^tei^Hm^frtt^L. 7-^ 

[0 04 6] 04TIJ, miWttfX&^AyL 1 1*^6 
*»«ffi©tmT?!Mb##x®H83 atcAoTi^a? 
n. WS«<0— »«■€•©* *!MtS(6SHcjai«l/. - 
msffi£ft 1 8*Ii,t7^L 1 2^«S.^S^2fCA 
0. y^5 1 7©DDSMCj;f3^aWft>n-5. BMbP 
40 7^X^S|^3 a©gftB^«7>l'>L 1 3*^6(^*11115 
icX^X^mtitc<D^miRt§ 6JCA0. 7t«)116* 

0. ^^©St^^-'Kigt^JCiRiRSii-S.. 

t tern *i x « 5 a > l 9 *> p>m ffl s n m 
m**>\'*mi\sfcmsffi.u=?A >l i o*ie.7-c>L 

12K£«L. ^Sfg<!:il^$*a-C^at§2tc«i!i&3n 
4. 

[0 047] 2 -c^igTbSW^ tc^s n^i^© 
AsP7>«atuo. mtmz^iicmtth. sm<o-» 
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S-T&itBL J*s-to, *©te©BJ*BJ#«l»i 

[0 048] »Br*tt*©**#>^7-C:»BE3nr« 
#«s^8 ohnhrs i 4 ccas jh^iscc * 

l9Mi-cjifflii seesaw*. j8«iKra^> 

±«Kci»iM"*. io 

6 *Cjj|]7k#)i¥f§ 1 0 *SHW 6ft, ftHUl 1 1 ft 

M37K#Mi 1 0 & R. til\*frmic J: o 4 

^ * y -;KC#&? $ ft T^S*§ 2 ©±aWC»»T S. 

^ p pmttf 
[0050] 1 

Hl©MffcSJESCC*jC>r 1 9 0°C, 1. 2MPaW 

#**SKB«2-CjKHU W8S3ri 6 ox-c«fft 

Ur3 5°CCD7kl 0 kg/h r <hJ8«»3ttTffl«U*^ 
*!RjR3^/c!RiRJK5 Okg/h r«r % «*8gjfo&fl*0 
USftS«ffl*5 5 kg/h r 4S^L/ciS*«l 0 5 
kg/hr Ufc. *©»^*fct§t« 1 . 5 

»^2 6 5 0 ppm t ^V-iH 0 40p 
pmr*-3/c„ *A:SRJRiS^6©SP*X«*tt0. 1 3§f 
Ippm, MM^'l' 1 0 2 OSIp pm, M%s~to 
1 0 6 p p mt^o/Co 30 
[0 05 1 ] 1 

#*wi(cfei>t k ^S3^^ax f 3m-r^fiS7K^2 o 

5kg/hrilt ( BWR«6**6©!RJRiR5 0kfir/ 
hril^l«^«2 5 5kg/hr^4. 9MPa 
tC^EEL,rJB^8ligB8 5C^o"CK^iSL, HMfflKl 5 
Okg/h r*»5B«2tt:jijl£U 1 0 5 kg/ . 

h r *»fl-CC»ffiLfc. ^SDSttSSJS* iJT3 FS^IB 
^&4*iHI«SU-8 20 (lU^fiK, ^p d p 

ppm, ^^y-;H0 10ppmt!*-7fc. t.t<Mrt 40 
xteit&O. lgtppm, SS>^;H 5 3 0.Sip 
pm, ^^y-;l/305 ppmt^o/c, 
[0 0 5 2] £gfK0(2 

H2 tc*sC>T, RiR«6<3DiSfei**a4 5 0 kg/h r 4 
U ^tt£ftl*&JBi3B 1 0 r»B*»Wl/3fc«9 0 k 
g/h r*SBffg3^6©««l«2 0 5 kg/h r LU 
^LtcM^mz 9 5k g/h r £Hatt£«8 -CJg#«i 
U WKK1 5 0 kg/h r*3KB«2fc«*U i§M 
$145k g/h r *5i$>f CCgpfcH b/c e UP*»««B«« 
-7^P^^^X^<D^^tt^^^>^^#«i (*toUS 50 
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tte££rf±S!L T>A'--jx H 5, F§ D a o£) fife 
4H«K:ff-3te. SliA%«»Sto. 5%, ft 
^^5 50 ppdi, ^V-iH 70 0 ppmt!* 

10 3glppm k SZs-tol lOOppm-C*^ 

3ft. 

[0 05 3] 

03CC*>(r>T, RJRiS6(C*jWSjJfe}*7k* 1 0 k g/h 
riU RiR«[90 0kg/hr**>^7r7. 8M 
PaCcj»ELr«»«H«B8, 8 a:fei:tftofc#JI¥S£g 
10, 10aWl/c fl JBS#Iti««8fc%fctf8 a©« 
81^6 5 Ok g/h rWtfl 4 5 kg/h r££iftL 

r»n*»)B*i o*aur3Ka«2«:aaEL, 

K8aCDaa«10 5ke/hr**i1-CcfiHHL/c. tt 
l33W«2iH««ctf^fc. aa««B«0. 1%. ft 
S^^5 0ppm t y^^-;l/20 lOppm^-? 
/Co £fcgE#X&20, 1§1p pm, »M^^;l/2 1 2 
^mp p m, S 2 s—to 1 0 5 0 p p m"C^>o/c 0 

[0 0 5 4] ###!2 
H4CD^kSC£gCC^5t^T 1 9 O'C, 1. 2MPaW 

#X*»fc»W^««a3 atl 2 0 -CfC^iPLTaifi 
^tfo/c 0 KftSF^«SSS3a©SPHi^X^aiSi5 
"C4 O'CfCteSJU »JKi§6CCtel>Tifc»J8£. 5 
°CC07tc 1 0 k g/h r £J8ftfcStf TftK-tf ^;l/*»JRS 
#/c^JR^2 lOkg/hrl IMbgMfX«ffi83 a 
ft>&R9U3h&«llffi4 6 5 kg/h r t®^0/cg 
^6 8 5 kg/h r *»JE<D»B«2fc*t>T»»tb 
4rlSt, SIlb^60BUNRl 0 5kff/h r«Xj1- 
<C*fflLfc. *<D»ffl*ttlWl. 5% Stf^^ 
1. 6% s SZs-toO. \%~C$>r>fc a *fcRjR*5J&> 
6©SWX(«0. lSlppm, BB^^l/SOO 
§Ip p m, ^V-^3 0ppmT'*-3/c 9 

[0055] mmu 

##W)2JCM>T, J8»S3^6ffi0tH , r«tB*%4. 
0MPak:#HELrM^m»8(cSt^rll««L/. m 
8&&5 2 5 kg/h r«JKBJS2ficSftU at»?Kl 0 
5 kg/h r«Wc«HUfc. «Wi»aUH< V T ^ 
Ktt^B*»6flc43!aHWSU-8 2 0 <*M*SC#tt 

Si. f§o a a£) »«*«*» o. 3%, msts* 

toO, 3%/sZs-toO. 0 8°/o^o/c e Ztcffirt 
ZteSmo. lglppm, S^^7 0 08tpp 
m v y^z-^bOppmri-ofc. 
IHBHDmWtWWn 
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F A(##) 4H006 AA02 AC46 AD19 BA16 BA20 
BA37 BA72 BB17 BD35 BE30 
BE60 BD50 BS30 
4H039 CA65 CC30 



